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Sudden death syndrome (SDS), caused by Fusarium virguliforme, is a major soybean disease 
in North America.  Outbreaks of SDS have been reported by farmers following applications of 
Roundup weather MAX (potassium salt of glyphosate 48.8%) at rates higher than 
recommended.  The rate of glyphosate applications have been increasing since the 
introduction of |Roundup Ready (RR) soybeans in 1996.  The United States Department of 
Agriculture (USDA) data shows that the commercial application rate of Roundup was 9.12 fl 
oz (0.57 lb active ingredient) per acre in 1996 and in 2006 this was increased to 19.68 fl oz 
(1.23 lb a.i) per acre.  One of the reasons for higher application rates and increased glyphosate 
application frequency by the growers was to manage glyphosate resistant weeds and the 
availability of cheaper generic glyphosates.  Trials were carried out under greenhouse 
conditions to understand (a) the effect of glyphosate spray frequency and the varietal reaction 
to glyphosate sprays at 22 fl oz per acre, and (b) the effect of application rates at 16, 22 and 
33 fl oz per acre on SDS incidence and severity.  In all trials, soybean seeds were planted in a 
potting mixture to which 1% F. virguliforme inoculum grown on steam sterilized white Milo 
was added. Appropriate unsprayed and un-inoculated controls were maintained in all trials. 
Soybean plants were evaluated for stand count, SDS expression and SDS severity 4 weeks 
after the application of Roundup.  Results of our studies showed that incidence and severity of 
SDS increased when soybean plants received higher rates and more than one spray at the 
recommended rate of glyphosate. This suggests that over the years, glyphosate effects on the 
occurrence of SDS in RR soybeans remain unchanged.  
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 Roundup is a broad-spectrum, non-selective, 
post emergence systemic herbicide. 
A.I.: Glyphosate, N-(phosphonomethyl) 
glycine, in the form of its potassium salt 48.8% 
(= 660 g/L or 5.5 lb/gal) and  other ingredients 
51.2%. 
Glyphosate inhibits EPSPS (5-enolpyruvyl 
shikimate-3-phosphate synthase) in plants & 
bacteria.  
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Data source: http://www.pestmanagement.info/nass/act_dsp_usage_excel.cfm 
In 1996 Monsanto introduced 
RR soybeans, a transgenic 
containing gene that confers 
resistance to glyphosate. 
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1996 
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5.5 lb a.i./U.S. gal 
=660 g/L 
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SDS is a root disease caused by 
soil borne Fusarium spp.  
SDS results in severe defoliation 
and yield loss ($875 m at 
$12.50/Bu in 2010 estn).  
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Uruguay (2003) 
(Ploper et al. 2003) 
Brazil (1992) 
(Nakajima et al. 
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Spread @ 40 cc FV 
in 2000 cc GH-mix 
for 20 cups 
Mix 
Mont1 
Fungus grown on white Milo was mixed with potting mixture. 
 Cups were filled and 5-7 seeds/cup planted. 
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Spread 
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Stand count, SDS count and SDS severity before 
and after sprays. Also, plant height, % defoliation, 
top and root biomass (final SDS readings were taken 4 
weeks after and the biomass 5 wk after Roundup spray). 
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Roundup WeatherMax spray rates 
P93Y13RR (Dec'11) P92M76RR (March'12) P92M76RR (Dec'12) 
* 
*Disease index based on final reading of 4 week after 1st spray. Company rating of 
P93Y13RR is 5 and P92M76RR is 4 on 1-9 scale where, 1= poor and 9= excellent 
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Roundup WeatherMax spray rates  
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Roundup WeatherMax spray frequency 
P93Y13RR (Mar'12) P92M76RR (Dec'12) 
*Disease index based on final reading of 4 week after 1st spray. SDS rating of 
P93Y13RR is 5 and P92M76RR is 4 on 1-9 scale where, 1= poor and 9= excellent 
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 (RR varieties: P92Y20, P92Y51, P92M40, P93Y13) 
 (RR varieties: P92Y20, P92Y51, P92M40, P92M76) 
 4 
 
37 
Inoculated 
P92M76RR 
Sprayed 
P92M76RR
Not sprayed 
P92M40RR 
Sprayed 
P92M40RR 
Not sprayed 
 
38 
Inoculated 
P92M76RR 
Sprayed 
P92M76RR
Not sprayed 
P92M40RR 
Sprayed 
P92M40RR 
Not sprayed 
 
39 
P92M76RR 
Sprayed 
P92M76RR
Not sprayed 
P92M40RR 
Sprayed 
P92M40RR 
Not sprayed 
40 
P92M76RR 
Sprayed 
P92M76RR
Not sprayed 
P92M40RR 
Sprayed 
P92M40RR 
Not sprayed 
41 
Inoculated 
P92Y51RR 
Sprayed 
P92Y51RR 
Not sprayed 
P92Y20RR 
Sprayed 
P92Y20RR 
Not sprayed 
 
42 
Inoculated 
P92Y51RR 
Sprayed 
P92Y51RR 
Not sprayed 
P92Y20RR 
Sprayed 
P92Y20RR 
Not sprayed 
 
43 
P92Y51RR 
Sprayed 
P92Y51RR 
Not sprayed 
P92Y20RR 
Sprayed 
P92Y20RR 
Not sprayed 
44 
P92Y51RR 
Sprayed 
P92Y51RR 
Not sprayed 
P92Y20RR 
Sprayed 
P92Y20RR 
Not sprayed 
45 
**
35 31 
40 
26 
86 
80 
57 
86 
0 
20 
40 
60 
80 
100 
P92M40RR P92M76RR P92Y20RR P92Y51RR 
SD
S 
d
is
e
as
e
 in
d
ex
 
Roundup ready soybean varieties 
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Roundup ready soybean varieties  
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The inoculated, and Roundup sprayed varieties 
showed higher SDS than the unsprayed. 
The inoculated, and 1 or >1 spray @ 22 fl oz/Ac 
increased SDS compared with the unsprayed. 
The inoculated, and sprayed with higher rates 
had higher SDS in MR, and higher SDS with 
lower spray rates in MS varieties. 
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Greenhouse results showed that ……. 
The inoculated and sprayed plants showed 
significantly lower biomass values than the 
unsprayed. 
These studies are to be conducted in field 
conditions to compare the current greenhouse 
results at least two growing seasons. 
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